Because of these observations, we felt that it may be possible to isolate the oil cells from a soft, ripe avocado, thus providing an opportunity to perform further analysis of their contents. This article describes the methodology for isolating a highly enriched preparation of a single cell type, the idioblast oil cells of avocado fruit. This is first done using mature ripe fruit; then isolation of oil cells from mature unripe fruit and immature fruit was accomplished with the use of commercial enzymes. In addition to thin-section and freeze-fracture electron microscopy, oil composition was investigated with thin-layer chromatography (TLC) for lipids and histochemical tests for terpenes and alkaloids.
Additionally, a method is described for rapid detection and determination of the distribution of idioblast oil cells in the fruit, leaves, seeds, and roots.
Material and methods Avocados (Persea americana vars. Hass and Fuerte) were harvested from trees grown at the South Coast Field station of the University of California or from trees in field plots on the Riverside campus.
TISSUE CLEARING FOR DETECTION OF OIL CELLS
A modification of a tissue clearing technique (Bevege 1968 ) was developed to determine the presence and distribution of idioblast oil cells in the various tissues of avocado. Whole leaves and roots and thin slices of fruit mesocarp and of seed cotyledon were submerged in 5% NaOH in a beaker and placed in a microwave oven (Sharp carousel model, 650 W). The samples were irradiated for 1-3 min at 50% power. The length of time depended on the rigidity of the tissue and on tannin content; soft tissues such as roots and young leaves require less time than older leaves or seed cotyledons. The tissue was then washed with distilled water, placed in household bleach adjusted to pH 7.5 with 1 N HCl, and left standing until it cleared, usually 3-5 min. When this cleared tissue was examined in the light microscope, the oil cells remained dark, in contrast to the surrounding translucent tissues. Vascular tissue could also be visualized.
ISOLATION OF OIL CELLS
The idioblast oil cells were isolated from soft, ripe fruit that were past the climacteric peak. Three to 5 g of mesocarp tissue was cut with a razor blade into small (1-2 cm3) pieces and placed in a Ten-Brock homogenizer with 10-20 mL distilled water. The tissue was homogenized until it was completely fluid (10-15 strokes), and additional water was added as necessary. The homogenate was filtered (washing with excess water) through a 200-,gm nylon mesh to remove vascular strands and unhomogenized groups of cells. The filtrate was saved and filtered through a 48-,gm nylon mesh. This second filtrate contained small cell debris and the triacylglycerols. The residue remaining on the 48-,gm mesh was thoroughly washed with water and saved. This residue was transferred to conical centrifuge tubes and centrifuged at 80 g for 2-3 min. The pellet was washed several times with distilled water to remove remaining triacylglycerols and some of the cell walls. The pellet contained the isolated oil cells and some larger cell debris, primarily cell walls and small pieces of vascular strands.
Oil cells were also isolated from immature fruit and from mature unripe fruit. Approximately 5 g of mesocarp from freshly harvested fruit, both mature and immature, was removed with a #3 cork borer and cut into 1-2-mm slices. These were placed in 10 mL of digestion medium con- 
THIN-SECTION ELECTRON MICROSCOPY
Samples of fruit for thin-section electron microscopy were removed with a #3 cork borer. These plugs were placed in glutaraldehyde-formaldehyde fixative (Kamovsky 1965 ), sliced into 1-2-mm slices, and cut into smaller pieces in the fixative. Leaf slices, roots, and seed cotyledon slices were cut in the same fixative. All samples were fixed at room temperature for 2-4 h, rinsed in buffer, postfixed in two changes of 1 % OS04 (1-2 h, then overnight), dehydrated in acetone, and embedded in Spurr's resin (Spurr 1969) . Large (>1 mm2) thin sections for low-magnification electron micrographs were handled according to the method of Galey and Nilsson (1966) , except that freeze-fracture grids (Pelco, Redding, Calif.) were used instead of one-hole grids.
FREEZE-FRACTURE ELECTRON MICROSCOPY
Samples to be examined using freeze fracture were frozen in liquid propane, and replicas were prepared in a Balzers BAF301 freeze-fracture ap- Electron microscopy confirms the presence of oil cells in all tissues, verifying the validity of the clearing procedure. Oil cells from the fruit (fig.  1B), seed cotyledon (fig. 2B), and leaf (fig. 3B) 
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was hypothesized that the lipid contained in these cells could be an important contributing factor to the "other" category described in earlier studies. In order to test this hypothesis, lipid extracts of whole avocado homogenate, of isolated oil cells, and of standards corresponding to the major lipid categories reported for avocados, namely, phospholipid, diacylglycerol, and TAG, were compared using thin-layer chromatography. Solvent systems that allowed optimum separation and identification of TAG did not achieve adequate separation of the oil cell components (not shown). Therefore, the system was modified so that the TAG moved with the solvent front. This achieved separation of several different components present in the oil cell extract ( fig. 16) 
